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Problem: During normal pregnancy, delicate crosstalk is established between fetusderived trophoblasts and maternal immune cells to ensure maternal-fetal tolerance and successful placentation. Dysfunction in these interactions has been highly linked to certain pregnancy complications. 
Method of study:

| INTRODUC TI ON
The establishment of maternal-fetal tolerance and successful placentation are key events during early pregnancy. Under normal conditions, the maternal immune system accepts the semi-allogeneic fetus, which protects both mother and fetus against infection.
Disruption of this immune balance, however, causes the placenta and fetus to be attacked as a foreign organ transplant, resulting in pregnancy failure. 1 Extravillous trophoblasts (EVT), the main cell type involved in the placentation process, invade the underlying decidua, dissolve the extracellular matrix (ECM), and migrate into the uterine spiral arteriolar walls, remodeling the uterine vasculature.
Inadequate EVT invasion has been closely associated with several pregnancy-associated diseases, including recurrent pregnancy loss (RPL), pre-eclampsia (PE), and gestational trophoblastic diseases. 
| MATERIAL S AND ME THODS
| Human samples
| Isolation of human cells
PBMCs were isolated from peripheral blood samples of pregnant women using Ficoll (Huajing, China) density gradient centrifugation. Naïve CD4 + T cells were isolated through magnetic affinity cell sorting using the Naïve CD4 
| In vitro differentiation of Th17 and Treg cells
| Flow cytometry
Cell surface molecular expression and intracellular cytokine production were evaluated using flow cytometry. AlexaeFluor® 488-con- Table S1 . For intracellular staining, cells were fixed and permeabilized using the Fix/Perm kit (BioLegend, USA). Flow cytometry was performed on a Beckman-Coulter CyAn ADP cytometer and analyzed with FlowJo software (Tree Star, USA).
| Statistical analysis
Normally distributed variables were presented as means and SD.
ANOVA was used to evaluate differences in normally distributed variables with homogeneity of variance among groups. Variables with skewed distribution were described using median and interquartile range. The Kruskal-wallis test was used to assess the difference in variables with skewed distribution among groups. The
Bonferroni multiple comparisons test was performed for variables that showed a significant difference with Kruskal-Wallis test. A P value of <0.05 was considered significant. For variables with a P value less than 0.05 following ANOVA, the post hoc Dunnett t test was performed to determine differences between each group.
All analyses were carried out using the GraphPad Prism 5 software (GraphPad, San Diego, CA). 
| RE SULTS
| CD4
+ T cells modulate the biological behaviors of trophoblast
We then studied whether in vitro-generated Th17/Treg cells regulated the biological behaviors of HTR8/SVneo cells. After co-culture with Th0, Th17, or Treg cell, HTR8/SVneo cell apoptosis (assessed using Caspaase-3 + cells) was inhibited, while HTR8/SVneo cell proliferation (assessed using the Ki-67 + cells) was promoted ( Figure 4A ,B).
MMP-2 and MMP-9 are two important gelatinases involved in ECM
remodeling during trophoblast invasion. 21 The effects of CD4 + T cells on MMP-2 and MMP-9 expression were examined using flow cytometry. As shown in Figure 4C ,D, CD4 + T cells decreased MMP-9 production in HTR8/SVneo cells, but had no effect on MMP-2 expression.
| D ISCUSS I ON
A successful pregnancy relies on the maternal immune system's tolerance toward the semi-allogeneic fetus and sufficient placental 
25-27
Although an appropriate pro-inflammatory response is a prerequisite for successful implantation and defense against pathogens, multiple regulatory mechanisms are also required to balance maternal immune cell-trophoblast interaction throughout gestation, which will ultimately determine the fate of pregnancy. Specifically, the fine balance between Th17 and Treg cells mediates maternal tolerance to the fetus. 7 In the present study, With its high proliferative ability, invasive properties, and capacity to avoid immune attack, the human placenta has been regarded as a pseudo-malignant structure in which a subpopulation of placental trophoblasts erode the uterus, its underlying stroma and local blood vessels to achieve adequate maternal-fetal exchange of molecules. However, unlike tissue invasion by malignant tumor cells, trophoblast invasion to the uterus is temporally and locally controlled by hormones, cytokines, and functional cells at the maternal-fetal interface. 34 Accordingly, inadequate EVT growth and invasion have been closely associated with several pregnancy-associated diseases. 2 Like tumor invasion, MMPs are major regulators of tissue remodeling during pregnancy, with gelatinases MMP-2 and MMP-9 being involved in trophoblast invasion to the spiral arteries.
In cultured trophoblasts, suppression of MMP-9 expression inhibits their invasive capability. 
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